Shape coexistence in light Krypton

iIsotopes studied through Coulomb
excitation of radioactive beams

» Introduction : Shape coexistence

|_::-I
W
&
.__g
Wt
=1
=
o5
=,
-
5
.!I%
o

» Isomer spectroscopy after fragmentation
» Low-energy Coulomb excitation of ISOL beams
» Intermediate-energy Coulomb excitation of fragmentation beams

> Conclusions

Andreas Gorgen
DAPNIA/SPhN/Yy,
CEA Saclay, France




Nuclear shapes and shape coexistence
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N~Z nuclei at A~ 70 show pronounced oblate minima



Shape coexistence in the light Kr isotopes

M. Girod Bruyeres-le-Chatel
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» Isomer spectroscopy after fragmentation
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. Ge detectors
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Si(Li) electron detector




Observation of a "shape isomer" in 72Kr

CE spectrum in coincidence with 72Kr fragments
~2 72Kr ions/sec, isomer ratio 6(2)%
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Shape mixing properties of Kr isotopes
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Mixing of the ground state
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» Inversion of ground
state shape for "“Kr

» Coulomb excitation
to determine the
nuclear shapes

E. Bouchez et al.,
Phys. Rev. Lett. 90, 082502 (2003)
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» Low-energy Coulomb excitation of ISOL beams
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Coulomb excitation : the method

» Collective states : yrast and non-yrast
L. Multiple excitations

> Tragsition propgbilities B(E2)
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VAMOS

Fragmentation of a ~70 MeV/u
78Kr beam (~10!2 pps) on SPIRAL

EXOGAM
target ORLON
Re-acceleration of the pure ISOL
beam with CIME cyclotron

SPEG

Coulomb excitation on secondary
target at sub-barrier energies
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Experimental set-up




Experimental set-up
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Calculations using the GOSIA code

T. Czosnyka, D. Cline and C.Y. Wu

> for several CM scattering angles
- two different targets in the 76Kr case: 298Pb, 48Ti

10, 0.15ps 4067

- Lifetimes
- Branching ratios
- Mixing ratios

N\ Branching ratio
® Mixing ratio

> fit of ~30 matrix elements



Quadrupole moments in 7°Kr

> matrix elements E. Bouchez, PhD thesis 2003
- Significantly improved precision on
- (absolute) value of the quadrupole moment :
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First reorientation measurement with a radioactive beam



Static quadrupole moments in 74Kr (preliminary)
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The next step: 72Kr
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intensity of (re-accelerated) 72Kr SPIRAL beam is
currently too low for low-energy Coulomb excitation
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» Intermediate-energy Coulomb excitation

of fragmentation beams
>




In’rermedia’re—energy Coulomb excitation in 72Kr
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Conclusions

» Isomer spectroscopy after fragmentation reactions
> shape isomers in 72Kr and 74Kr
> systematics in the chain of isotopes / mixing

> Low-energy Coulomb excitation of ISOL beams
» transitional and static quadrupole moments in 7#Kr and 76Kr
> confirmation of shape coexistence scenario
> feasible with ~ 10% pps

» Intermediate-energy Coulomb excitation of fragmentation beams
> use of thick secondary target = feasible with ~ 100 pps
» attempt to measure oblate and prolate 2* in 72Kr
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